Unusually among lizards, Australian thick-tailed geckos (Nephrurus milii) aggregate in their diurnal retreat-sites. They continue to do this in the laboratory, even when excess shelters are available. We manipulated cues available to captive lizards to investigate three putative advantages to aggregation: enhanced social interactions, avoidance of predators, and control over rates of heat or water ux. Trials in which we prevented physical contact with conspeci cs eliminated the aggregative response, suggesting that chemical and visual cues alone do not stimulate aggregation.Adding the scent of a predatory snake did not modify the degree of aggregation, nor did changes in mean ambient temperature or humidity. However, geckos exposed to decreasing temperatures huddled more closely with each other within shelters, and huddled geckos heated and cooled more slowly than did similar-sized solitary animals. We suggest that aggregative behaviour in Nephrurus milii has evolved to provide facultative control over rates of thermal exchange, an advantage because Nephrurus are large, live in cool variable climates, and occupy retreat-sites (rock crevices with high exposure to solar radiation) that experience highly variable thermal regimes. These attributes are shared by another group of lizards, the scincid genus Egernia, that exhibit the most complex sociality yet described among squamate reptiles. The initial stimulus for group formation in both geckos and skinks may have been thermal control, preadapting the scincids to further elaboration of social behaviour.
Introduction
To understand the evolution of sociality in vertebrates, we need detailed studies of species that represent phylogenetically independent origins and losses of this behaviour (Harvey & Pagel, 1991) . However, although this topic has stimulated a massive scienti c literature, research has focused disproportionately on a relatively small number of lineages (especially mammals and birds: e.g. Hoogland, 1983; Legge & Cockburn, 2000; East & Hofer, 2001) . Many taxa within these lineages have attracted study, but most do not constitute evolutionarily independent examples of social organization. For example, parental care of offspring is widespread among endothermic vertebrates, and the ancestral mating system of modern birds may well have involved monogamous pair-bonding (Temrin & Sillen-Tullberg, 1994) . If so, the number of genuinely independent evolutionary origins of sociality in endotherms may be low. To better understand the selective forces that have shaped patterns of vertebrate social organization, we need information from lineages that represent independent origins of sociality. Squamate reptiles offer a valuable opportunity in this respect. Most species of lizards and snakes appear to have relatively simple social systems, with individuals typically solitary for most of the time. However, there are anecdotal reports of aggregations in taxa from a diverse array of lineages (Greenberg, 1943; Brattstrom, 1974; Cooper et al., 1985; Cooper & Gartska, 1987; Mouton et al., 1999) . Parental care is rare within squamate reptiles (Shine, 1988; Somma, 1990; Shine et al., 1997) , further simplifying potential selective forces and thus, facilitating analysis.
Detailed research on squamate sociality has focused on a single lizard lineage that displays the most complex patterns of social organization yet reported for reptiles. This lineage comprises large viviparous scincid lizards belonging to the closely-related genera Egernia and Tiliqua, both widespread in southern Australia (Cogger, 2000) . This work has documented many phenomena not previously suspected to occur within reptiles, including longterm monogamy and stable social groupings of closely-related individuals (Bull, 1988; Bull et al., 1998 Bull et al., , 1999 Bull et al., , 2000 Gardner et al., 2001; Stow et al., 2001; O'Connor & Shine, 2003) . However, this concentration of research again raises the problem of phylogenetic independence of case-studies. Ideally, we need analyses of other reptile lineages that display independent evolutionary origins of sociality.
